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Researchers at the National
Institute of Standards and
Technology (NIST) have devel-
oped a better method for cor-
recting nano and microscale
friction measurements to help
designers produce more
durable micro and nano
devices with moving parts as in
motors, positioning devices or
encoders.
Friction measurements at
micro and nano scale can dif-
fer substantially due to
changes in applied load.A
series of experiments,
described by nano tribologist
NIST scientist Stephen Hsu,
confirm that many of the
measured differences appear
to be caused by unintended
scratching of the surface by
the sharp tips used in making
the measurements.
The NIST team used a special-
ly designed friction tester
developed jointly by NIST and
Hysitron Inc.A carefully cali-
brated force was applied to
diamond tips having a range of
sizes. Friction forces were then
measured as each tip was slid
across a very smooth surface
of silicon. Friction at the
macroscopic scale is usually
straightforward; doubling the
force between two objects
produces twice the friction.
However, NIST and other work
shows that friction at the
microscale does not always
obey this scaling rule. Forces
greater than about 2
milliNewton produced sub-
stantially greater friction val-
ues than expected.
Images of the test surface,
made with an AFM confirmed
unintentional scratching 
produced extra friction.To 
correct for this, NIST
researchers have developed a
way to measure precisely the
size, shape and orientation of
the diamond tips, so that fric-
tion forces caused by "plow-
ing" can be subtracted to pro-
duce a more accurate final
measurement.
Friction scale down
Three-dimensional image showing
the topography of both round and
elliptical tips used in making 
friction measurements.
News Update
The Universities of Liverpool,
Leeds,York, UC London, Brunel,
Surrey, and Glasgow are part-
ners with E2V Technologies in
a £4.5m, M-3 project, being led
by Professor Nigel Allinson,
University of Sheffield. Basically
Charge Coupled Devices in dig-
ital cameras and camcorders
are fine, but expensive and
slow.Areas such as medical
screening need inexpensive
technology and a way of focus-
ing down to specific small
parts without having to get
there by viewing the whole
picture.
Active Pixel Sensors that use
CMOS allowing intelligent
imaging down to individual
pixels will enable experts 
to view no visible light 
such as high energy particles,
x-rays and beyond the UV
spectrum in the IR.The MI-3
project, part of the UK
Research Councils' Basic
Technology Initiative is
focussing on developing and
exploiting a new generation of
programmable chips that will
produce images that can be
transformed even before they
leave the camera.
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